Characterization of aminopeptidases responsible for inactivating endogenous (Met5)enkephalin in brain slices using peptidase inhibitors and anti-aminopeptidase M antibodies.
In addition to "enkephalinase" (EC 3.4.24.11), two enkephalin-hydrolyzing aminopeptidases recently identified in cerebral membranes--aminopeptidase M (EC 3.4.11.2) and a "puromycin-sensitive" aminopeptidase (also designated "MII" or "aminoenkephalinase")--are potentially involved in endogenous enkephalin inactivation. Their participation in the hydrolysis of the endogenous (Met5)enkephalin released by depolarization of slices from rat globus pallidus was assessed, using three inhibitory agents: bestatin, puromycin, and anti-aminopeptidase M antibodies. The selectivity and potency of these agents were first determined by evaluating their IC50 values for inhibition of [3H](Met5)enkephalin hydrolysis by increasingly complex preparations comprising semipurified aminopeptidases, pallidal membranes, and pallidal slices. Bestatin was a fairly potent inhibitor but lacked selectivity, as there was only a 3-fold difference between its IC50 values for the two aminopeptidases, and it displayed restricted diffusion and degradation in the slice preparation. Puromycin discriminated well between the two aminopeptidases (30-fold difference in IC50 values) and did not show any apparent restricted diffusion in the slice preparation. Antiaminopeptidase M antibodies were highly discriminant (greater than 300-fold difference in IC50 values for the two aminopeptidases) but displayed restricted diffusion. Analysis of the concentration-protection curves of the three agents for recovery of the (Met5)enkephalin released from pallidal slices in the presence of the "enkephalinase" inhibitor, thiorphan, indicated that both aminopeptidases participated in enkephalin degradation but that the role of aminopeptidase M was largely predominant, in contrast with its low relative activity in the preparation.